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Analysis of Thermal Performance of Glass Block Double-facade
Integrated Photovoltaic Panels Assisted with DC Fan under Tropical Climate

Preeda Chantawong'** Jongjit Hirunlabh® Pichai Namprakai® Joseph Khedari* Boonchorb Sotprawati®

Chartchay Chumchan® Neramit Krasaelom® Pisut Thantong’ Wirut Nuchnang® Chatchai Chaisaeng®

Hattachai Junlapuk® Pongsakorn Sillapajari® Punnatorn Thanapornsopon® and Chonnikarn Keawjungwad®

Abstract

This paper aims to conduct a comparative study
concerning heat transfer to the airinahouse model having
glass block double-facade integrated photovoltaic
panels assisted with a DC fan (GD-PV), a glass block
concrete wall (GW), and a simple concrete wall (SW).
The wall thickness was approximately 0.10 m. the area
of the GD-PV was 0.9 m?, The GD-PV external wall
was a glass block double and solar cell panel (50 W).
The thickness was approximately 0.8 m. The internal
wall was a clear glass wall 0.06 m thick. The GD-PV
gap was 0.8 m. The opening was located at the bottom
(room side), with two DC electrical fans (5.76W)
installed 0.24 - 0.12 m? to increasing ventilation. On
the top of the glass block, a 0.24 - 0.12 m* opening was

installed to exhaust hot air. The three wall models were
installed on the southern facade of a small house of
with a volume 0f'4.05 m* made from 0.10 m autoclaved
aerated concrete. The findings from the experiments
revealed that the indoor temperature of the GD-PV
room was about 1-3°C lower than that of the GW
and SW. The heat gain admitted through the south
wall was 71.43-86.67% lower. The GD-PV induced
ventilation rate varied according to the intensity of
the solar radiation. The GD-PV is expected to save
cooling energy.

Keywords: Glass Block Double-facade, Daylight,
Natural Ventilation, Energy Conservation,
Tropical Climate
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